Enhancement of dendritic cell-based vaccine potency by targeting antigen to endosomal/lysosomal compartments.
Dendritic cells (DCs) are the central players in cancer immunotherapy because of their distinct ability to prime immune responses. In previous work with DNA vaccines, we described an intracellular targeting approach that routed a nuclear/cytoplasmic antigen, human papillomavirus (HPV) type 16 E7, into the endosomal and lysosomal compartments. It does so by linking E7 with the sorting signal of lysosome-associated membrane protein 1 (Sig/LAMP-1) to enhance the presentation of E7 antigen to MHC class I-restricted CD8(+) T cells, as well as to MHC class II-restricted CD4(+) T cells. To date, the Sig/LAMP-1 targeting strategy has not been tested in the context of DC-based vaccines. This study was designed to determine whether targeting HPV-16 E7 to the endosomal/lysosomal compartment can enhance the potency of DC vaccines. In immunological studies, DC-Sig/E7/LAMP-1 dramatically increased in vitro activation and in vivo expansion of E7-specific CD4(+) and CD8(+) T cells, compared with DC-E7 and DC-No insert. More importantly, in both tumor prevention and tumor treatment assays, DC-Sig/E7/LAMP-1 generated greater anti-tumor immunity against TC-1 than DC-E7. Our results demonstrate that linkage of the antigen gene to an endosomal/lysosomal targeting signal may greatly enhance the potency of DC-based vaccines.